Divergent regulation of cytochrome P450 enzymes by morphine and pethidine: a neuroendocrine mechanism?
We have studied the effects of opiates on cytochrome P450 (CYP) expression in rats and, intriguingly, found that these compounds have divergent effects on this system. Morphine induced a selective down-regulation of hepatic 16 alpha-hydroxylation of androstenedione, which was associated with a reduction in the expression of the 16 alpha-hydroxylation-associated CYP2C11. In addition, other enzymes from the CYP2C, CYP3A, and CYP4A gene families were also suppressed, whereas CYP1A2, CYP2B1, and CYP2E1 were induced. These changes were reflected in the mRNA levels, indicating that they were due to alterations at the transcriptional level. alpha 2-Adrenoceptor blockade with yohimbine augmented the effects of morphine on proteins identified by antibodies against CYP2C11 and CYP3A, indicating an involvement or influence of the alpha 2-adrenergic receptor system. In contrast, pethidine had completely different effects. No CYPs were suppressed by this compound. CYP1A2, CYP2B1, CYP2C6, CYP2C7, CYP3A, and CYP4A1 were all induced by pethidine treatment, whereas CYP2C11 and CYP2E1 were unchanged. Our results demonstrate for the first time the divergent effects of pethidine and morphine on the hepatic CYP system, indicating that an opioid receptor mechanism is not involved. These differences are probably mediated by different influences on growth hormone secretion. The mechanisms by which this may occur are discussed.